Abstract: This paper aims to study the impact of migration on labour supply and time-use of women left behind in Kyrgyzstan. Using the household survey data for 2011, labour supply is measured by occupational choices and working hours. Apart from the labour supply data, this study uses detailed information on daily time-use, which is analysed within women's occupations. This approach makes it possible to indicate the impact of migration not only through the labour supply analysis, which may be limited by reflecting labour market behaviour only, but also through the measure of allocation of time among different activities at home. To address the issue of endogeneity, the instrumental variable approach is applied. Results show that the migration of a household member increases the choice of left-behind women to be unpaid family workers. Most of the left-behind women choose unpaid family work and work more hours in this occupation. Although in the labour supply analysis wage-employment is not affected by migration, time-use model estimations reveal that wage-employed women are mostly affected through increases in the time for housework.
Introduction
Migration of the existing labour force may change the labour force participation of those left behind. Dominantly male-based migration may result in the increase of labour supplied by women, and contribute to women's empowerment (Amuedo-Dorantes and Pozo 2006). However, changes in labour supply by women may not directly lead to involvement in remunerative jobs, but to work within the household, which is unpaid (Binzel and Assaad 2011; Cabegin 2006; Lokshin and Glinskaya 2009; Mendola and Carletto 2008) .
Along with changes in the labour supply, migration impacts on the left-behind women may be reflected in their time-use. Increased working hours or household duties of women due to migration of household members potentially increases the time devoted to working in paid and unpaid employment, while reducing the time for activities important for women and household welfare, such as leisure, personal care, childcare, and education. Despite the importance of the migration impact on the time-use of women and its implications for their welfare, there is little empirical evidence relating to this effect. To our knowledge there are only a few studies that focus on the migration impact on time-use of left-behind household members (Chang et al. 2011; Chen 2013; Powers and Wang 2013) . In these studies time-use is mostly analysed from the perspectives of intra-household responsibility allocation among left-behind household members. Moreover, activities in time-use analysis in some of these studies remain aggregated and do not reflect details of time-use for paid work and housework.
The objective of this paper is to study the impact of migration on occupation choice, working hours, and time-use of women left behind in Kyrgyzstan, which receives one of the largest inflows of remittances as a percentage of GDP in the world.
1 According to different evaluations, from 10 to 20 per cent of the Kyrgyzstan population are migrants. Russia is the major destination country for labour migrants from Kyrgyzstan. Data from the National Statistical Committee of Kyrgyz Republic (NSCKR) (2015a) show that employment rate for the female population is 49 per cent, while for men it is almost 70 per cent. Women are mostly employed in the services sector, with comparatively low remuneration. According to the NSCKR (2015a), there is also a difference in daily time-use allocation: women men spend three times more hours than men engaged in housework and twice as much time for childcare. Moreover, men have one hour more of free time per day. In particular, the housework burden is evident in rural areas. A Kyrgyz Republic Government report (2015) notes that under the conditions of poverty in a household there is a risk of human capital degradation for women, because as a strategy for coping with poverty women decrease the time allocated to personal care (leisure, health, sleeping, etc.) . It is also noted that the sharp decline in the number of preschool education institutions since independence is one of the factors that restricts employment opportunities for most women.
This study draws on the cross-sectional household survey dataset 'Life in Kyrgyzstan' for 2011. One of the main empirical challenges in migration-related empirical studies is endogeneity and selectivity bias (for instance, see : Bettin et al. 2012; Binzel and Assaad 2011) . To address this issue, a conditional mixed process with the instrumental variable is applied, as suggested by Roodman (2011) . Following the earlier literature, the migration network is used as the instrumental variable, which indicates the share of households in the community that have at least one member who lived abroad for labour purposes in the past five years.
Apart from the labour supply data, this paper uses detailed information on daily time-use, which offers the option of analysing time allocation between several activities for women affected by migration. Moreover, time-use of women is analysed within the occupations of women, which allows us to study in detail the time-use impact of migration. It indicates the impact of migration not only through the labour supply analysis, which may be limited only by labour market behaviour, but also attempts to understand the potential burden that migration of household members places on left-behind women through the measure of allocation of time between different activities at home. Therefore, it contributes to the literature with an approach that uses both labour supply and time-use analysis to understand the possible burden of migration on left-behind women in a more comprehensive scope. To our knowledge this is the first empirical study of the impact of migration on women's labour force participation and time-use in the specific case of Kyrgyzstan.
The paper is organized as follows. Section 2 includes a review of the literature on the topic of migration impact on labour supply and time-use. Section 3 provides information about the empirical strategy, given the endogeneity and selectivity bias concerns. In Section 4, a description of the dataset and summary statistics is presented. Section 5 discusses estimation results of the impact of migration on occupational choices, working hours, and time-use. Section 6 concludes.
Literature review
One of the important research questions in analysis of migration impact is the gender differentials in left-behind labour force participation. In general, labour migration may have different effects on labour force participation of left-behind household members. Migration for remittances may serve as an extra income to invest in an existing household enterprise or to start a new business, and may increase productivity (Funkhouser 1992; Lucas 1987; Petreski and Mojsoska-Blazevski 2015; Piracha et al. 2013 ). However, remittances as a consequence of household member migration may increase the reservation wage of those household members who stay at home, and decrease their labour supply (for instance, see : Airóla 2008; Amuedo-Dorantes and Pozo 2006; Binzel and Assaad 2011; Justino and Shemyakina 2012; Khan and Valatheeswaran 2016; Killingsworth 1983; Mendola and Carletto 2008; Rodriguez and Tiongson 2001) .
Moreover, migration may cause reallocation of labour within the household in order to replace the migrants' labour. Left-behind women may try to take over jobs that were previously done by the migrant household member. This potential effect in the long term may enhance women's empowerment. There exist few studies on the labour supply of left-behind women, and these indicate different results. Amuedo-Dorantes and Pozo (2006) , for Mexico, show that in rural areas increases in remittances reduces women's labour supply in informal and unpaid activities. Lokshin and Glinskaya (2009) , examining the impact of male migration on the labour force participation of women in Nepal, found that females in migrant-sending households reduce their market paid work. Studies by Cabegin (2006) show that in the Philippines migration reallocates labour supply of nonmigrant women from paid jobs to work in the home, while higher remittances reduced participation of married men in the paid job market. Mendola and Carletto (2008) , analysing the migration impact on the labour supply of left-behind family members, state that having a current migrant abroad decreases the labour supply of women in paid work and increases their unpaid work. However, women in households that have members with past migration experience have higher probabilities of engaging in self-employment and are less likely to supply unpaid work, which suggests that over time migration may increase women's empowerment. A study by Binzel and Assaad (2011) on Egypt shows that remittances from migrant workers abroad decrease female labour participation in wage work in urban areas, while females in rural areas are more likely to be employed in unpaid family work. Abdulloev et al. (2014) examined the role of migration and education for the gender gap in labour force participation in Tajikistan. Their results indicate that international migration, which is mainly male-based, reduces domestic labour market participation by men, while education of women increases female participation. A study by Khan and Valatheeswaran (2016) on Kerala in India suggests that migration reallocates left-behind households' male members towards selfemployment, while females are allocated towards household duties.
Empirical evidence suggests that migration may increase women's employment in the domestic economy. However, their employment might be related to unpaid domestic work in order to substitute for the loss of labour force caused by migration of a household member. It is also possible that upon receiving remittances women may start their own business in non-agricultural sectors, which is important for economic development. As the most negative effect, migration may increase women's inactivity and dependence on remittances from abroad. But most of the abovementioned studies indicate that there is a higher probability that left-behind women decrease their participation in paid jobs, while increasing their unpaid workload within the family. Therefore, in analysis of the impact of migration on women's employment, it is crucial to focus on their occupational choices. Moreover, employment activities should be measured not only by indication of occupation and sector of employment, but also at the intensive margin -that is, working hours.
However, it is also possible that migration may have little influence over the occupation and working hours of women left behind, as women adopt strategies to compensate for the absence of migrated household members and to cope with poverty through decreasing the time devoted to personal care, childcare, or other activities, which are important for well-being and human capital development of both women and other members of the household (Blackden et al. 2006; Mark Pitt and Rosenzweig 1990) . In this case, analysis of occupational choices and working hours only gives information about labour market behaviour; for full understanding of migration implications for welfare of left-behind women it is necessary to also focus on their activities at home. Analysis of time-use gives the option to indicate the burden of housework on women and the time allocation for human capital and family work activities, which may be neglected in labour supply analysis (Esquivel et al. 2008 ).
To our knowledge there are only a few studies analysing migration and time-use in left-behind households. Chang et al. (2011) examined migration impact on time-use of left-behind elders and children for market work, agricultural work, and housework in China. They indicated that migration increases the time devoted to farm work and domestic work. Another study in China by Chen (2013) analysed the impact of paternal migration on time allocation of mothers and children. Results show that the maternal time for housework and income-generating work decreases, while shifting the housework burden to children. Powers and Wang's (2013) empirical study on Mexico found that in households with male migrants, the housework burden tended to shift from mothers to girls, while market work and agricultural work shifted from boys to mothers.
Following these empirical studies, one may expect that migration increases the labour supply of women, which under the conditions of having less time available for personal care, leisure, and caregiving at home, may have negative consequences over the long term. Another expected outcome is decreasing labour supply associated with different allocations of time among activities at home.
Data and descriptive statistics
This study is based on 2011 data of the 'Life in Kyrgyz Republic' survey. This survey is representative at the national level, and the total sample includes 3,000 households and more than 8,000 individuals. The survey was conducted by the German Institute for Economic Research (DIW) in Berlin and consists of individual-, household-, and community-level questionnaires. The dataset for the estimation was constructed using all three levels of data. The survey includes a wide range of data, including information on household characteristics, income, and expenditure of households. Moreover, this survey contains a special section on migration and remittances.
As the objective of the paper is to analyse the impact of migration on women's labour force participation and time-use, our sample for estimation includes females older than 17 and those who are considered as part of the labour force. 2 Therefore, those women who are enrolled in full-time education, disabled, too old, or cannot work because of childcare are excluded from the dataset. Our dataset consists of 2,267 individuals. Table 1 presents the individual-, household-, and community-level characteristics by migrant status of households. On average, women from households with a migrant member have a slightly higher share of tertiary education. Among the household-level characteristics, household size has the most evident difference. In mean terms, households with a migrant member have more than six household members, while households without a migrant member have fewer than five household members. All location-and community-level characteristics show statistically significant differences between households by migrant status. A large proportion of the left-behind women are located in rural areas and in the southern region of the country. Also, there is a difference in economic characteristics. Most of the migrant-sending households do not have kindergarten or a major factory in their communities. Summary statistics on labour supply and time-use of women are given in Table 2 . Women in households with migrants compared to those in non-migrant households in average terms are less likely to be employed in wage-employment, but have higher share of working within the home. Analogous difference by these two occupations are reflected in working hours: women from migrants' households work fewer hours as employees, with more hours of work demonstrated within their family role. Data on the daily time allocation by the main six activities reveal that women from migrants' households devote more hours to housework and gardening, with less time for paid work.
One may note possible difficulties in making distinctions between own-account work and contributing family work of women. In a developing country where agriculture production dominates, women may still be contributing family worker, but the household may reap benefits from their contribution to agricultural work. At the same time, it is also possible that members of households that have agricultural land are considered to be own-account workers, though they may have low productivity. In the dataset, 92 per cent of family contributing worker women indicated agriculture as their sector of employment, while for own-account worker women the share of agriculture accounts for 36.5 per cent. Therefore, some portion of own-account workers and most of the family contributing workers represent family agricultural workers. Such a concentration on agriculture should be taken into account in analysis of the labour supply. Descriptive statistics show that women from households with migrant members are more inclined to choose being a family contributing worker as their occupation, and to devote more of their daily time to activities such as housework and gardening, which are unpaid. These data provide evidence that migrant-sending households have more members and are mostly located in rural areas and southern regions of the country. Moreover, these households are located in communities where there are likely to be restricted employment opportunities and access to childcare services such as kindergarten.
Methodology
We measure the impact of migration on labour supply at extensive (occupation outcomes) and intensive margins (hours worked). Occupational choices of women are classified into four categories: unemployed, self-employed, wage-employed (employee), and unpaid household worker (family contributing worker). Empirical literature indicates that migration as a variable in estimations demonstrates an endogeneity issue (Bettin et al. 2012; Binzel and Assaad 2011; Mendola and Carletto 2008) . Therefore, the probability of an individual choosing one of the occupation outcomes is estimated by a multinomial probit model with an endogenous regressor, which is formally presented as:
= +
where occupational choice alternative is j = 1,2,3,4 and Z = (y2, x1), x = (x1, x2), and β is a vector of structural parameters. y1 is the multinomial dependent variable indicating labour market status of women, y2 is the endogenous regressor migration status of the household, x1 is the vector of explanatory variables, and x2 is the instrumental variable.
Following the earlier literature, we use the migration network as the instrumental variable (Atamanov and van den Berg 2012; Binzel and Assaad 2011; Karymshakov et al. 2016; Lokshin and Glinskaya 2009; Mansuri 2006; Piracha et al. 2013) . The migration network indicates the share of households in the community that have at least one member who lived abroad for labour purposes in the past five years. The migration network, by providing information for potential migrants and decreasing migration costs, therefore is considered as facilitating the migration process and increasing the probability of having a migrant member in households.
A multinomial probit model with an endogenous regressor is estimated by 'conditional mixed process', or CMP, which efficiently deals with multinomial dependent models with binary endogenous regressors (Karymshakov et al. 2016; Petreski and Mojsoska-Blazevski 2015) .
To analyse the impact of migration on labour supply decisions of women at the intensive margins, the Tobit model with endogenous regressors (IV-Tobit) is used. Formally, the model is (Wooldridge 2010):
where z = (w2, x1); x = (x1, x2). The dependent variable w1 * is the vector of total hours of work supplied by women during the last seven days. w2 is a vector of endogenous variables, in our case a dummy for migration in the household; while x1 is a vector of exogenous variables at individual, household, and community levels. Analogous to the occupational choice model x2 is the instrumental variable or in our case migration network. The impact of remittances on working hours is analysed within each of the above-mentioned occupational choices.
Another aspect of our empirical estimation is to investigate how migration of a household member affects the one-day time allocation of women left behind. The time-use of women at home is investigated among six categories: personal care, leisure, household and family-related work, child and elderly care, work time, and time related to work outside the household in the garden. Due to the zero inflated nature of the dependent variables, it is appropriate to use analogous Tobit models with an endogenous regressor.
where the upper bound is restricted to 24 hours in a day. The survey of the time-use has been conducted not only in working days but in weekend days too. Time allocation of women on working days and weekend days may represent different patterns. Therefore, in time-use models the set of explanatory variables contains the dummy variable if the survey were conducted during weekend days.
The vector of explanatory variables x1 includes individual-, household-, and community-level variables. According to the labour supply literature, the set of individual characteristics are shaping decision of individual regarding participating in the labour market and reflecting its potential market wage (Mendola and Carletto 2008) . Thus, it is expected that better-educated and older women more likely to participate in the labour market, while married women are less likely to participate.
Household composition is given by four variables: the household size, the number of children up to five years, children aged 6-14 years, and the number of dependents. Empirical studies on women's labour supply assumes that the number of children or the time for childcare is factored into the labour supply decision of women as a fixed cost, which in turn lowers the net wage of women and decreases their labour participation. Women with preschool and school-aged children exhibit different patterns in terms of their participation in the labour force; mothers of preschoolers appear to be less sensitive to wage changes than do mothers of school-aged children (Ribar 1995) . Hence the mothers may shift a portion of their duties in terms of household work to their teenage children (Hedges and Barnett 1972), which may positively affect labour market participation. Given this reason and to see the possible varying impact of children according to their ages, the two categories of children variables are presented in the model (preschool children (0-5 years) and school-aged (6-14 years) children). The presence of dependents in the household may have both positive and negative impacts on the labour supply of women. First, co-residence with an elderly household member may increase caregiving demand, which in turn may reduce labour supply both at intensive and extensive margins (Ettner 1995) . On the other hand, an elderly person in the household may share women's household duties and childcare, thus supporting the labour supply of women (Hedges and Barnett 1972) . Along with these household characteristics, and following neoclassical theory, it may be assumed that non-labour income of the household is one of the important factors for supplying labour. Women in a household with higher non-labour income may have a higher reservation wage and more leisure time, thus reducing labour participation (Binzel and Assaad 2011; Cabegin 2006; Chang et al. 2011; Lokshin and Glinskaya 2009 ).
The regional characteristics of households are presented by rural/urban settlement of household and by the dummy variable on residence in three main regions of Kyrgyzstan. Employment opportunities and availability of financial resources in a community play important roles in women's labour supply. Therefore, among explanatory variables we include dummies for the existence of a major factory for employment, a commercial bank, and the proportion of male adults who have regular jobs in a community.
Labour supply and time-use may have different patterns depending on the sector of employment, area of residence, and age of women. As already mentioned, the greatest portion of women work as contributing family workers employed in the agricultural sector, which may have implications for labour supply. To account for these possible differential effects along with baseline estimation models, the labour supply models with interaction dummies of migration and agriculture sector of employment are used. Analogously, time-use analysis is extended with estimations for rural and urban samples and age groups of women.
Empirical results
This section presents estimation results for labour participation and daily time-use of women left behind. All occupational choice models are estimated within the CMP. Section 5.1 gives estimation results on labour supply of women at extensive and intensive margins. Section 5.2 presents the estimation results of migration impact on women's allocation of time.
Migration impact on occupational choice and work hours
The first-stage estimation results (see Table A4 in the Appendix) show that the instrumental variable-migration network-is highly significant in explaining the migration in the household. Significance of correlations between error terms of the occupational choice and work hours equations with the first-stage equation (atanhrho_25, atanhrho_45) demonstrate that using the instrumental variable technique for estimation is appropriate. show that migration of a household member has an impact on unpaid family worker women and, at a less statistically significant level, on self-employed women. This result also indicates that disregarding the endogeneity related to migration may lead to biased results. Thus, in Kyrgyzstan migration of a household member increases the probability of women being self-employed or a family worker to 24.32 per cent and 32.56 per cent, respectively. This finding is in accordance with the literature and supports the finding of increasing labour supply for unpaid family work (Binzel and Assaad 2011; Mendola and Carletto 2008) .
Most of the other explanatory variables have the expected signs. Age of the individual positively affects the choice of women to be involved in remunerative works (self-employed and wageemployee). Married women are more likely to be self-employed or unpaid family workers. Higher educational background has a positive impact only on wage-employment, and is negatively associated with being a family worker, thus showing that more educated women are more likely to undertake remunerative works, and less likely to stay at home, though the statistical significance is low. Larger household size decreases the probability of women being self-employed or an unpaid family worker. This may suggest that a larger number of adults of working age in a household means availability of labour force that decreases women's labour force participation. However, larger household size does not imply only a higher number of working-age adults-the number of schoolage children in a household may contribute to labour for housework and give the opportunity for older household members to use their time for other activities. This argument to some extent is supported by the positive sign of the variable indicating number of children aged 6-14 in a household. This result shows that a larger number of school-age children in a household increases the probability of women being self-employed.
The other way household composition impacts on women's labour supply is through the number of dependents over 65 years in the household; with every increase in the number of household members being from an older aged family member, the probability of women being wage-employed increases. This probably could be explained by the fact that adults over 65 years take responsibility for looking after children in the household, thereby allowing a woman to engage herself in wageemployment.
Women residing in households with higher non-labour income are more likely to be self-employed or unpaid family workers. This effect can be interpreted differently for these two occupation choices. Women in households with higher non-labour income may have disincentives to work, or these households with higher non-labour income can sustain women staying at home as unpaid family workers. On the other hand, higher non-labour income may indicate the availability of capital in the household, which can increase women's self-employment activities.
Results of the location characteristics show that residing in rural areas raises the probability of women being unpaid family workers to 30.85 per cent. Analogously, women in northern and southern regions, which are mostly rural areas, are more inclined to be unpaid family workers compared to those in the central region. This effect reflects comparatively larger employment opportunities available in the central region, which includes the capital city.
Variables controlling for community characteristics show that the existence of any source of employment in the community, in our case a major factory, reduces the probability of women being unpaid family workers. The second community variable-existence of kindergarten in the community-shows that such a service increases the probability of women being involved in all three occupations. This result does not suggest a strong argument that the availability of childcare as a public service in a community increases certain remunerative occupation choices by women, since it positively affects unpaid family work too. But bearing in mind that the reference group for three occupational choices is unemployment, it can be argued that availability of childcare services increases labour force participation of women in general, including in unpaid family work.
Labour supply changes may appear not only in occupational choices, but also in working hours within occupational choices. Estimation results of migration impact on working hours by Tobit models are presented in Table 4 . Results indicate that migration increases work hours of unpaid family workers only. It increases work hours supplied by women as family workers on average by 15.37 hours per week.
Most of the explanatory variables have the expected signs, and parallel the results on occupational choices. With increasing age women have more working hours as wage-employees, while unpaid family workers decrease their work hours. Higher educational background is positively associated with more work hours in wage-employment, and negatively in the remaining two occupations. The effects of household composition on work hours demonstrate that labour force participation by women is affected by the other members of the household differently according to age group. Children aged 6-14 increase working hours of women in self-employment activities. School-age children may provide support for women in a household to increase their working hours and selfemployment activities. Dependents aged over 65 to some extent may provide childcare support that gives the option to women to work more hours as wage-employed, which is generally characterized as less intensive work compared to self-employment. The presence of a dependent in a household may prevent women work more in self-employment due to the conditions of intensity and necessity for physical strength. In particular, non-wage income demonstrates significant positive influence on higher working hours within unpaid family work and selfemployment, while reducing wage-employment hours. Along with these results of the baseline model, it is important to consider the possible effect of migration labour supply by sectors of employment. In particular, under the conditions of migration of a household member, for most rural left-behind women the agricultural sector presents the most likely sector for employment. However, labour supply of women may differ by their involvement in agricultural works. Women working in agriculture may be self-employed or may work as unpaid family workers. In order to consider this possible effect we used an interaction dummy for migration and a variable indicating whether women were employed in agriculture (see Tables A5  and A6 ). Results show that migration of a household member increases the probability of women who are employed in agriculture being self-employed or unpaid family workers by 66.92 per cent and 81.47 per cent, respectively. This effect is considerably higher if we consider the impact of migration alone without interaction in the baseline model (see Table 3 ). Further results on workhour estimations indicate that among those women who are from migrant households and employed in agriculture, unpaid family workers work more hours-up to 36.73 hours per week, which is almost two times higher than baseline estimations for work hours.
In general, these findings suggest that the migration effect on labour force participation of leftbehind women is concentrated on becoming family workers. However, this labour supply effect is mostly related to employment in agriculture. Dominance of the agriculture sector demonstrates the fact that for left-behind women off-farm employment strategies are not widespread. Moreover, involvement of women in self-employment in agriculture may not be considered as full entrepreneurship activity, because in general these activities are characterized by small-scale farming that does not require particular labour skills (for instance, see Piracha and Vadean 2010). Along with this, the necessity for physical strength for work in agriculture may have negative effects on the human capital of women.
Migration impact on daily time-use of women
Labour supply analysis may not reveal full effects of migration on women's welfare as it lacks information about their time distribution at home. Migration impact on left-behind female family members' labour participation may have indirect effects through changing women's time-use, as they may allocate time to other duties to compensate for the absence of the migrant household member. Thus women may have to reallocate their personal care and leisure time for work, caregiving, and household duties to carry out the migrant's duties in the household (Mendola and Carletto 2008). Table 5 presents estimation results on time-use by women. Daily time is allocated in to six groups of activities. Results of the total sample suggest that migration decreases the time of left-behind women devoted to caregiving and leisure. However, women from households with a migrant abroad increase their work time by more than three hours per day compared to women from nonmigrant households.
Estimations of time-use by women within occupation types show that women who are unpaid family workers are mostly affected by migration through increasing working time by almost 6.6 hours, while decreasing their time for caregiving, though this effect does not demonstrate strong statistical significance. Wage-employed women from migrant households increase their time used for household and family-related work, such as cooking, cleaning, laundry, etc. But they tend to decrease their time for leisure, though at low statistical significance. Unemployed women in migrant households work less in gardening than the women in non-migrant households, while increasing the hours devoted to other household and family works. The personal care time of women is not affected by migration of household members. For detailed model estimations and the set of explanatory variables, coefficient estimates, and first-stage results of the models, see Table A7 (total sample), A8 (self-employed sample), A9 (employee sample), A10 (family worker sample), A11 (unemployed sample), and A12 (first-stage results).
Source: authors.
Overall results show that migration significantly influences work time of unpaid family workers by decreasing the time devoted to caregiving, while women having other types of occupation are affected differently. Wage-employed women are less likely to change their time for work, but more likely to be influenced by migration of a household member by reallocating her non-market time, decreasing her time for leisure (for activities such as going to the cinema, theatre, conversation with friends, sports, reading, social activities, etc.) and increasing her time for household and familyrelated works. Self-employed women are less likely to be influenced by migration, while unemployed women in migrant households are likely to devote more time to household work and reduce time for animal care, yard work, and gardening. These findings support the argument that migration results in reallocation of women's time primarily towards duties in the household.
Time-use patterns of individuals may differ significantly by residence and age group because urban and rural livelihoods focus on different activities or an individual may spend more time on particular activities depending on their age. To account for this potential heterogeneity in time-use, the set of subsample estimations for women by residence and age groups are provided. Table 6 presents marginal effects of the IV-Tobit model for urban and rural samples. Estimation for rural and urban samples reveals a statistically significant impact of migration on personal care of the urban women in the sample, which is not indicated in the total sample. Thus, women in migrant households in urban areas are more likely to undertake personal care activities, such as sleeping, getting rest, visiting a doctor, going to school or university, and self-education, for 2.43 more hours than those in non-migrant households. Nevertheless, the opposite results are found for rural women in the sample, who tend to increase the time devoted to work. Interestingly, both urban and rural women in migrant households tend to reduce time for caregiving. Further estimation with respect to age categories shows that women aged 29-50 are most affected by migration through the reduction of caregiving and leisure and increasing work time (see Table 7 ) *,**, *** = statistical significance at the 10, 5, and 1 per cent level, respectively.
The coefficient estimates and first-stage results of the models can be provided upon request.
These results confirm that apart from the labour supply, migration has considerable effects on the time-use of left-behind women. In general, women in migrant-sending households appear to reduce their time for leisure and caregiving and increase work time and housework. In particular, unpaid family workers spend more time working. This time-use analysis demonstrates that wageemployed women are affected through increased time engaged in housework, although labour supply analysis indicated an impact on self-employed and family workers only. Taking into account the fact that urban women increase their time for personal care, some evidence on migration's positive impact can be asserted. However, for most of the left-behind women, migration of a household member shows negative effects: decreasing time for caregiving and leisure, while increasing work time. Moreover, the most potentially negatively affected women are those in rural areas and those in the 29-50 age cohort.
Empirical literature on this topic points to the possible allocation of housework among household members, which can be reflected in time-use patterns of women, especially mothers. Therefore, one may argue that less caregiving by left-behind women might be compensated by other members of the left-behind household, especially by sons and daughters. More detailed analysis of this possible effect requires additional information on time-use by children, but individual data used in this study includes only those older than 18. But time-use model estimation variables on household size and children (aged 6-14) may provide some indirect evidence on this possible effect. Results on the total sample and employee sample indicate that household size has a positive impact on the leisure time of women, while there being children aged 6-14 has a statistically significant positive effect on the caregiving time only in the case of the unemployed women in the sample. These findings suggest that there is a possible impact of other household members on women's time allocation. But there is not sufficient evidence to argue that the shifting of duties from women to other household members alleviates possible negative effects of migration on time-use of women.
Conclusion
This paper aimed to study the impact of migration on occupation choice, working hours, and timeuse of women left behind in Kyrgyzstan, drawing on the cross-sectional household survey dataset. Migration may have considerable effects on labour supply by left-behind household members. However, labour supply analysis may be limited by focusing on labour market behaviour only, while the burden caused by migration of household members may be reflected in the allocation of time between different activities at home. This study contributes to the literature through its focus on time-use along with the labour supply analysis of left-behind women.
Our main finding indicates that migration effects on labour force participation of left-behind women are concentrated on unpaid family workers. Most of the left-behind women choose unpaid family work and work more hours in this occupation. Further analysis reveals that these labour supply effects are mostly related to employment in agriculture, which suggests that increases in women's labour market participation in remunerative works in off-farm employment are limited. These findings are in line with previous empirical studies that indicate higher probabilities of leftbehind women decreasing market work and increasing family work (Binzel and Assaad 2011; Lokshin and Glinskaya 2009; Mendola and Carletto 2008) . However, one may argue that women working as family-contributing workers in agriculture indeed may benefit from the agricultural production and may also experience improvements in their level of empowerment. However, within the available data our analysis did not control for possible returns for women from their participation as contributing workers in agriculture. Further research on this possible effect with data from a longer period of time would contribute to exploring this effect.
Findings in time-use model estimations suggest that women in migrant-sending households reduce their time for leisure and caregiving, while increasing time for work and housework. Estimations of time-use by occupational subsamples provide interesting findings. In the labour supply analysis, wage-employment as an occupational choice is not influenced by migration, although wageemployed women are mostly affected through increases in time engaged in housework. Therefore, even though migration of a household member may not alter labour market behaviour for some left-behind women, its burden may be reflected in the allocation of time at home through increasing time for housework.
From the long-term point of view, more work in agriculture and more time devoted to work, and less time for leisure, may have a negative effect on the human capital of left-behind women. Moreover, less time devoted to childcare may decrease children's educational performance. These negative consequences for human capital development may be reflected more in those households where left-behind women are wage employed. However, further studies on allocation of duties among household members that are affected by migration may provide more detailed insights into possible shifting of housework from women to other household members.
These findings have several policy implications. First, under the conditions of decreasing caregiving time it is important to increase access to the preschool education institutions for children. According to the NSCKR (2015b: 44), in 2014 only 19.5 per cent of children were engaged in preschool education. Access to these education institutions in rural area is two times lower than in urban parts of the country. Increasing access to preschool education would provide children with education services, while giving opportunities for women to work in paid employment. Second, decreasing the amount of unpaid family work for women is important. For this, opportunities should be provided to access the labour market. Policy interventions in this regard might include enlarging educational opportunities for women working as family workers, such as short-term training programmes on business skills or other programmes oriented to provide skills that are required in local labour markets. 
Instrumental variable:
Migration network Share of households with migrants abroad in last five years, in total household number in the community.
Source: authors. Reference group for dependent variable: unemployed women. *,**, *** = statistical significance at the 10, 5, and 1 per cent level, respectively. For margin estimates see Table  3 . .39*** *,**, *** = statistical significance at the 10, 5, and 1 per cent level, respectively. Standard errors presented in parentheses. For margin estimates see Table 4 .
Source: authors. Tables A2  and A3 .
Source: authors. Table 3 .
Source: authors. 
